Poly (I:C)-DOTAP cationic nanoliposome containing multi-epitope HER2-derived peptide promotes vaccine-elicited anti-tumor immunity in a murine model.
In the current study we aimed at developing a vaccine delivery/adjuvant system to enhance anti-tumor immunity against the natural multi-epitope HER2/Neu-derived P5 peptide. Polyriboinosinic: polyribocytidylic acid [Poly (I:C)] is a strong immunoadjuvant able to enhance specific antitumor immunity induced by peptide-based vaccines. Nevertheless, delivering the peptide and adjuvant intracellularly into their target site remains a challenging issue. We hypothesized this barrier could be overcome through the use of a cationic nanoliposome carrier system which can carry and protect the antigen and adjuvant in the extracellular environment and augment the induction of antitumor immunity. P5 was encapsulated in cationic nanoliposomes composed of 1,2-dioleoyl-3-trimethylammonium propane (DOTAP)-Cholesterol either alone or complexed with Poly (I:C). Immunocompetent BALB/c mice were immunized with the formulations 3 times in two-week intervals and the efficiency and type of immune response were then evaluated both in vitro and in vivo. The groups immunized with Lip-P5+PIC (DOTAP-Cholestrol-P5+Poly (I:C)) and Lip+PIC (DOTAP-Cholestrol+Poly (I:C)) enhanced the release of Interferon (IFN)-γ in comparison with other groups. Flow cytometry analysis revealed that Lip-P5+PIC formulation induced the highest level of IFN-γ in CD8(+) lymphocytes. Lip-P5+PIC, Lip+PIC and Lip-P5 (DOTAP-Cholestrol-P5) provided some extent of protection in terms of tumor regression in TUBO tumor mice model during the first 65days post tumor challenge but at the end only the tumors of mice immunized with Lip-P5+PIC were significantly smaller than all other groups. Furthermore, tumors of mice receiving Lip-P5+PIC grew at a significantly slower rate throughout the observation period. Our results showed that the combination of Poly (I:C) and DOTAP with the tumor antigen and without applying additional T-helper epitope induced strong antitumor responses. The observations presented here are of great interest for future vaccine studies.